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A Biological Active Blood Serum, Metliods for Producing it and Uses thereof 

5 The present invention relates to a method for preparing a blood serum product, the blood se, 
nun product, and a pharmaceutical composition comprising said blood serum product as well 
as uses thereof in the treatment of various diseases and conditions including epileptic seizures 
and apoplexy. 

Background of the Invention 

Methods for the preparation of active substances fiom blood serum are known, in the art. One 
is based on the withdrawal of blood ftpm humans or animals, the subsequent incubation as 
well as the separation of the active substance and finally the preservation of the substance 
15 (see. for example, JP 2123287. EP 0 542 303. RU 2096041. RU 2120301)1 The prior art 
method concerns the preparation of a blood serum which improves the resistance of the body 
in respect of exogenic and endogenic factors like air pressure, air temperature, gravity, light 
etc. as well as hunger, thirst, sleeping and sexual desires etc. The blood serum is drawn fiom 
the donor who has previously been brought mto a certain functional state and according to the 
20 length of the appUcation of the functional state and the type of fimctional state, e.g. sleep dep- 
rivation, alcohol abuse, nicotine abuse etc., blood serum with different biological activity can 
be obtained which shows mitogenic. somnogenic, opthabnogenic, audio active, thermo active, 
diatary active, sexually active, anti-hypoxic, anti-alcohol and anti-nicotine activity. 

25 A difierent metiiod is disclosed in EP 1 283 047 and concerns the treatment of animal blood 
senun by gamma irradiation witii tiie aim to increase the biological activity of the blood se- 
rum product. 

Presently, a lot of research focuses on the mechanisms, which regulate cellular proliferation 
30 of different human tissues. In tius respect both stimulators and inhibitors of proliferation of 
normal and pafliologically abnormal somatic cells, including nerve cells, are investigated (see, 
lor example Aschmarin, LP. "Neurodiemistry", Moskwa, Publishers of tiie Biomedical 
Chemical Institute of the Russian Academy of Science", 1996). 
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stouladon of ■niU.sis, cU diff^afiato »d «« ^ of decent types of „om>a. 
1. i««»d «ound he** caa «^ .-or fcn-o„ »d p.— ~ 

p,. sooner P. (1993), Hon,. ««. 4»: 31; ^ C (1993, Me. 5^ « . 
5 pi^ez.C.a^C.«».ov.F.(1995)I>«*K»*cri>.Me«*.6:55.M»s«.D.e,aU1995) 

C/i>i- Metastasis 13: 67). 

such peptide, as. for e«mp,e. 4e par.*,n»d pep^de.. g«Hn or bombe*. fos» dev^ 
oLLo,«».ore^,sa...Uaa*edeve^«.of.«a^bo«e«.dcoU«^^^^ 

,0 «»apl.. ~ S. aad Maeda S. (1995) O*^. 3«= 45-50 and K,. « (1995) 

Endocrinology 136: 842). 

Alftougb some peptides facUitate nonr^l cell division and are stintntators fcr 

15 the development of cancer. 

Barlier «cp»i.nen.s have sho»n that stimnia^on of anintais ^ '^Jj^^'^^ 

«oW,«5:47,).,n.ref^oe«o,.hyUdovi,sohen.o.WXnu.nero.»^«^2^ 

20 with respect to the ..suits of stimniation or shook due to vanous causes. It has h«. s^vm 
..a.. J e^ntple. eiectroshoc. leads to a marked increase of the c^nc.^^ 

meu- and ,e«-encepha,ines ^ ^ Mood (see '' '^ ^^ 

"X JsenicOpioid Syst^nin ShOcT PaO^oU^ «M 
6: 72-77). 

25 

Summary of the Invention 

Anohieo.of.b.p...en,inve..ionv»s.hedev..opn«n.ofa„ove.methodfor.l«P^^ 

rlosical aLve Wood sorutn ftotn anin«. biod Smprisin^V U was fonnd tW the b.o- 
30 t;7L:^,eb,oodser™prep,red.cco.din.U,««n.eU>odofthei^^^^ 

therapeutic properties. 

Conse^uentiy. one aspect of the present inventi™. '^^^^ « 



tive 



blood serum comprising the steps of: 
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a) electrostimulation of a non-human animal 

b) withdrawal of blood from said animal, 

c) isolation of sCTum from said blood, and 

d.) gamma irradiation of said serum. 

Al*o»gh to el«ttosta»l«ioo can *. employed «, p«. of to body U is p»faT«l ftat 

n L« li^M or «.e a.i.a.. Ou. of U . to .«ad of to 

1^0^^. in to con^x. of to prea». invent™, to u™s o,eo«oa.m>„.au«. and 
electroshock are used interchangeably. 

,n a p^fened en— of to n,etod of to present invention to 

earted o« fo, .tin.e period of between 1 and 60 seconds, preferably ' JO se. 

ILandn^pref^lybe.ween2and.0seco„ds.I.isaUopre,Wto.to..e^^ 

:^o^lscaniedo«»id.avol..eintoran.eofbe.wee„50Vand,50V.p.e^«*.=^to 
^ of b^ween 80 V .0 ,20 V. and more preferably in to range of be^^ 1 10 V and HO 
0 V Lingto peribnna,^ of to elee»os.in.ul3Uon certain currents are P-*--- "«'■^■ 
1TZ elecLstin.ula.ion is carried ont wi* a current in to ran.e of be^ 
0.4Zp»fe.-.ly»to..ngeofb«ween0.02 AandO.1 A,aadmorepreferablyn.torange 

of between 0.04 A and 0.06 A- 

» m a peftrred embodin«.. of to metod of to pr««. invention to elcc*ostimuladon is 
lilu.wi.h.*«,ue»yintorangeofbe.ween.0and200H.pref^yu.torangeof 

between 20 to 100 Hz and more prefenily in to range ofbetween 45 to 65 Hz. 

^ a further preferred embodin«m of to metod of to preset, invention to gamma i^ia- 
30 «o I admLered with an «iaorbed radiation dose ofbetween 10 to 40 XGy pr^erabiy 15 
Zs^ and more pre.^.y ofbetween 20 and 30 «3y. The gamma radration source can 
i Ly Ice. however, a preferred source of gamma radiation i. selected ftom to group 
consistingof "CO. •"Cs."a,«G.. "'in. '"ir."^" «> 
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In a further preferred embodiment of the method of the present invention the method further 
comprises the step of incubating said blood prior to step c). 

In a fiirther preferred embodiment of the method of the present invention the method fiirther 
comprises the step of lyophilization of said serum prior to step d). 

m a preferred embodiment of the method of the present invention the blood is arterial and/or 
venous blood. 

Another aspect of the present invention is the biological active blood serum which is produc- 
ible according to a mettiod of the present invention. 

A further aspect of the present invention is a pharmaceutical composition comprising a blood 
serum according to the present invention and one or more phaimaceutically acceptable dilu- 
ents; carriers; excipients, including fiUers, binders, lubricants, gUdants. disintegrants. adsorb- 
ents; and/or preservatives. 

m a preferred embodiment of the pharmaceutical composition of the present invention the 
composition is fomiulated as a syrup, an infusion or injection solution, a tablet, a capsule, a 
c^slet, lozenge, a liposome, a suppository, a plaster, a band-aid, a retard capsule, a powder, 
or a slow release formulation. Preferably the diluent is water, a buffer, a buffered salt solution 
or a salt solution and the carrier preferably is selected from tiie group consisting of cocoa but- 
ter and vitebesole. 

25 A farther aspect of flie present invention is tiie use of a blood serum of the present invention 
or of a pharmaceutical composition of the present invention for the production of a medica- 
ment for the treatment of a disease or condition, which can be affected by an increase of cy- 
cUc adenosine monophosphoric acid contents in the bram of tiie subject requiring treatment. 

30 Another aspect of the present mvention is ttie use of a blood serum of tiie present invention or 
of a pharmaceutical composition of the present invention for the production of a medicament 
for the improvement of cognitive and/or learning skills in particular improvement of the long 
tenn memory. 
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Another aspect of the present invention is the use of a blood serum of the present invention or 
of apharmaceutical composition of the present invention for the production of a medicament 
for the treatment of seizures, in particular epileptic seizures. 

A fiirlher aspect of the present invention is a use of a blood serum of the present invention or 
of a pharmaceutical composition of the present invention for the production of a medicament 
for the tieatinent of proliferative diseases and apoplexy. 

In a preferred embodiment of the use of the present invention the proliferative disease is se. 
lected from tiie group consisting of malignomas of the gastrointestinal or colorectal tract, the 
Uver, the pancreas, the kidney, the bladder, the thyroid, the prostate, the endometiium. the 
cervix, the ovaiy. the uterus, the testes, the skin, the oral cavity, melanoma; dysplastic oral 
mucosa; invasive oral cancers; small ceU and non-smaU ceU lung carcinomas; mammary tu- 
mors, in particular hormone^ependent breast cancers and hormone independent breast can- 
cers; transitional and squamous cell cancers; neurological maUgnancies including neuroblas- 
tomas, gliomas, astrocytomas, osteosarcomas, menmgiomas; soft tissue sarcomas; heman- 
gioam'as and endocrinological tumors, in particular pituitary adenomas, pheochromocytomas. 
paragangUomas, haematological malignancies , in particular lymphomas and leukemia. 

And in a fortiier preferred embodiment of the use of the present invention the proliferative 
disease comprises cells similar to the human T cell lymphoma cell Une Jurkat, the human B 
cell lymphoma cell line Raji. the human melanoma cell line Bro. the human cervical cancer 
cell line HeLa. the human adenocarcinoma cell line MCF-7. the osteosarcoma cell line Mg63, 
the fibrosarcoma cell line HT1080. the neuroblastoma cell line IMR-32 and tiie hepatocarei- 
noma cell line H^G2. 

In a further preferred embodiment of the use of the present invention the medicament is ad- 
ministered to a subject in need of treatment in an amount ranging from 50 to 150 mg/kg body 
weight, preferably ranging from 90 to 100 mgflcg body weight. 



) 



DetaOed Description of the Invention 



The present inventors have surprisingly found that the stimulation of animals, in particular 
chickens with electric currents and the fiirther treatment of blood serum obtained from the 
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blood with rradiation leads to a significant increase of the biological activity of the blood 
sennn product. The resulting products are capable of positively influencing various body 
functions, conditions and diseases of a patient. 

The beneficial ei^t of blood serum treated with electricshock and ^radiation is suiprising 
for two reasons. Firstly, it is known in the prior art that electric shocks cause severe distur- 
bances of all vital fimctions and systems within the organism in particular the central nervous 
system, the blood and circulatory system and the respiratory system (see. for example. Orlow, 
A.N et aL (1977) Medicine). Secondly, it was also discovered that blood and senmi prepared 
ftom blood is sensitive to radiation and is unstable and deactivated mxder ionizing radiation 
(see. for example. Radiomedicine - M. Atomisdat (1972) 123-125 and Gergely. J. al. 
(1967) Radiosterilization of Medical Products 115-124). 

These studies did not lead to the results of the present invention and would have suggested 
that it would not be possible to obtain a biological active blood serum through the combma- 
tion of electroshock and ^radiation treatment. Thus, it was surprising that arterial and/or ve- 
nous blood drawn ftom an animal, in particular from a chicken treated with an electroshock of 
grade H to grade m and with gamma radiation resulted in a biological active blood sermn. 
The specific activities of the thus obtained blood serum wiU be set out m more detail below. 



20 



Accordingly, a first aspect of the present invention is a method for producing a biological 
active blood serum comprising the steps of: 

a) electrostimulation of a non-human animal, 

b) withdrawal of blood from said animal, 
25 c) isolation ofserum from said blood, and 

d) gamma irradiation of said serum. 

various ammals can be used in the method of the present invention, however, it is preferred 
that the non-human animal is selected from the group consistmg of mammals and birds. Be- 
30 cause of their easy availabiHty it is particularly preferred to use fenn animals like poultry, e.g. 
chicken dug. goose, ostrich and quaU. Aparticular preferred animal which can be used in the 
method of the present invention is a chicken. The type of mammal that can be used m the 
method of the present invention is not particularly restricted and comprises without limitation 
rodents. e.g. mouse, hamster and rat. cats. dogs, horses, donkeys, sheep, cows, and goats. 
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n is envisioned d.c«»toulafi« Ws «. *e release of certain componnas ..te. 

acHve wood se^n of p«en. invenHon. The non-tannan snin.al oan be ^.U^ - 

L. re^ons of to body. Prrferably to e.ec«osH»u..«on is c»ried o« a. to he«. to 

ltoldvsn.o.on«««»o„.fto«n*.Ui,p«3ib.eU.s«.u^^^ 

one position or a. several posito« .. <»c A particular prefe„«i body part for to el» 

IZL is to bead of to respective anin». men stinrnlatin, birds, in partrcnlar 

chicken it is preffctred ttiat to head is electtostimnlated. 

Tbeelec«.stim»Woncanbe carried ouiby art tao^metods. preferably nsingm-a^^^ 
I^es««.erb.«.sasnsed,fore«.np.e.d„rin.cu.lin.ofc«..e<..J^ 
p^,y to elec-ostimuUtion is canicd ou. for a time period of be^«en 1 and « sec 
I^C^ably be^-een 1 and 30 seconds, more preferably be«veen 2 and 10 second, a^ 
; -.^ween 3 and 4 seconds. The lengUr of a tinre peri«. wiU ^^^"^ 

anL. is ..ec.rostin.nla.ed and can be shorter in cases we sn«l. annr^U »e 
Iti«til.Wed.ForeKa„.plefortostin,n>ationofchic.«.headsapart.cu^.rpr^^ 
periodoftoe..c.n»tin.nUti«,isbe.we.2andlOseoondsandn.o,ep«^^^ 
L 4 seconds. The otor variables Which can be adap.«l during to eleobostimnunon ^ to 

0 1.1 is to voltage, to cnrren. and to W-cy of to curren. and to P^* ~ 
aepend h. part on to si^ of to animal as well as on to re^on of to ammal » be Stimn- 
rlZ-l larger animals and larger regions «ill r^nire a higher voltage and current 
!^ JLro adulation is preferably cried out witi. a voltage h. to range of be^een 
,5 ^^^oland 150 VoH. preferably SO Vol. to 120 VoK and more preferably bebveen 10 V^t 
andUOVol. The ranges lor to curr«« to. c». be appUed are between 0.01 A and 0.4 A. 
::^311o.^A.ndO..A.more^b.,ne.ween0.04Aanda^^^^ 

^ferably ahon. 0.05 ^ Voltage, cnnen. and application time are preferably chosen . ^ 
energy in to range of between 1 and 1 .000 WS. preferably m to range of 10 to 200 

30 Wsandevenmoreprefteablyinfl>erangeofl5tol00Ws. 

For to stimulation of to animals, le. chidcen. it is prefbtred that to electrostimu- 

^LtsLedoutwititavol^geintorangeof between g0Vo....l20Voltandmorep^ 
n;LreenllOVolt.nd,20Vo,tF«.h..more..cu.r«.h,tor«,geofbeti.een0.04A 
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^ 0,06 A. in Of 0.05 A is prefer* in ^ of ^ of 

birds, in particular of chicken. 

• , .wed embodiment of the method of the present invention the electrostimu- 
In a particular preferred embodiment o ^ 

^.isp.ter.b>yb«wee.0.04Aand0.06A3ndn»s.p«t«-.ly*ou.0.05A. 

Xh. ireauency of eleotrostoutarton doos no. .ppo» » bo P-^y ^ 
17r^.eof.e.«nlOana.OOH«^.»»pro-*>X----~« 
to 65 Hz and most preferably around 50 Hz. 

'^"^t:rLr:rro"Taiea ^^^^ 

i tiie gamma radiation source is a raoionucuu „f fiOp_ iSTpe 

«Cu «Ca."V"'fr,«^c and "°Tm. Out of those Co. Cs. Lrand 
rJt.th-Cobeingthemostpreferredgammaradiationsou^^^^ 

the present mvention. The radiation ^^^^1 i„ the range 

10 to 40 kGy preferably in the range ofbetween 15 to 35 kuy an 

of between 20 and 30 kGy. i.e. 25 ± 5 kGy. 

• -1 «o« Up- effected bv any art known mettwd and 
Th. withdrawal of the blood fiom the animal can be effecteooy any . , . 

The withdrawal oim r ^^eries or veins or decapitation in particular m the • 

includes syringes as well as puncturmg of arteries or veins or f 

and/or venous blood. 

,„ ™„c3nbei»h«66om«,.bloodbya.ytao™me«»<linclodi«gfil«^tion.s=dim^^ 
30 The serum can lie isoiaio »^ the Wood U incubated for between 4 

tation ^ c«.«if.S«io. « ^„ » 

7? h at a low temperature, e.g. between r and 10 preiem y , ^ . 

rrome biood Icb leads «, U» reieaae of addi««»i i.«. Wood. Thus, m a 

i3 — . to U-e n^OK^ of *o P-n. invenaon n^ «n«- contpns.. 
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„e of «>. sen™ «« blood. b«w«. 4 »d 7Z h . low 

e.g. between 2» and 10«C, preferably between 4-8»C. 

prises .he f«h.r s.^ of l,ophiliza«o. of «.e sen™ prior «, a» ma<h*o„ sUp * ly 
ophili^^oB auows e^ie. handUng of seru. i-"-"" 
of the radiation by the serum components. 

, A aspec. of .he presen. invention is ^ bioio^d '"^^^l^t^ 

j^ucible according .0 . n,e*od of d.e pres«. invenSon. „ is dis«n« ft«n pn^ b,^ 
sen^s Which do no. employ s.eps of .h. ™«hod of d« pr-sen. ^'^TTZ. 
^ ,y parScUr *«ape„tic effect, which no. exhibi.»i by pnor art blood sennn 

products. 

" M i. has b.^. surprisin^y fonnd «>a. d.e bioiogica, active blood se™. of P^j- 
tion p^vides certain «>erape„tiod effect, e.g. an anti-p— ve or an anh epU^ 

a ii-a^r .spec of ti>e pres». invention is a phannacentical conation, con^ 
"i:^.c«veb,oodsern.rp™dnciblcacc„rdins.oti«n.e«,odof«.eprese^^ 

.0 S»h p— ca. con^sition can «na,er con^Hs. one or n,o,e ^'^^^ 
and adsorbents; and/or preservatives. 

Tb. phnnn^^ntical composition of ti.. presen. invention can he adminis^red by ^ons 
a, JL ron.. incUding oral and p.re„.er- adntinistiation. e.g. intinvenons. ^, 
ln.a..in«.^s*«..neousandsi»i..r.dministiationrou.es.^ 
«.n,ndpartic.l.rinti.ven».adntinis»«onis,re..rt.d.Dependingon.hero„.eofa^^ 

Lonlfl^ph^-^^-fennulationsarcre^andson^eoftiK-semay^^^ti^ 
^Icoatin^areappBed^d^drugfonnnlationti. proven. degrada.ion Of ti.eb.olog.^ 

30 cal active serum in, for example, the digestive tract. 

tka «n>cont invention is formulated as a 
Thns preferably ttie phamiaceutical composition of ti» present mvenn 

^;3nin«UsiLsohrti«.orinjection«,l«tion.a«..e..capsn,e.acapsle,alo.eng.h^ 
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lation. 
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Particular preferred pharmaceutical forms are forms suitable for injectioruble use and include 
sterile aqueous solutions or dispersions and sterile powders for the extemporaneous prepm- 
tion of sterile injectable soMtions or dispersion. In aU cases the final solution or dispersion 
. form must be sterile and fluid. Typically, such a solution or dispersion will include a solvent 
or dispersion medium, containing, for example. water-buffer«i aqueous solutions. e.g. b.o- 
compatible buffers, ethanol. polyol, such as glycerol, propylene glycol, polyethylene glycol, 
suitable mixtures thereof, surfactants or vegetable oils. The biological active blood serum of 
the present invention can also be formulated into Uposomes. in particular for parentend ad- 
^stration. Liposomes provide the advantage of mcreased half lifo in the circulation, .f 
. compared to the free drug and a prolonged more even release of the enclosed dmg. 

Sterilization ofinfusion or injection solutions canbeaccompUshed by any number of^ 
ogpized techniques including but not limited to addition of preservatives like anti-b^^^^ 
anti-fongal angents. e.g. parabene. chlorobutanol. phenol, sorbic acid or thimersal. Further, 
isotonic agents, such as sugars or salts, m particular sodium chloride may be mcorporated m 
infusion or injection solutions. 

p^on of s«ril. U^eoUble solutions conuintog biological active blood senm. is «>- 
co^plished by inco.p««i.g U» biological active s«um in U,e rcoired amom.. ix, ti.e app^- 
^ «,lvert «ift various ingr«Bc.s ««mera.«l above as required fcllo»ed by stenhza- 
tion. TO obtain . «erile powd= «« solution are vacuum-dried or fteeze-dned as nec- 
essary Preferred ditaenU of the pn=sent invention water, physiological acceptable buffers, 
physiological «^1. bufier sdt aotati<»u. or salt sotations. Preferred carriers of «.e pre- 
Linventionarecocoabutter and vitebesol^ExripientawMchcanbe used wititti-evarrous 

pbam^ceutical fbnns of the biological .civ. bl=»l semm can be chos«. tan ti» foUowu* 
non-limiting list: 

a) bind«s such as lactose, nrannitol, cryataline soH.i.01. dibasic phosphates. calciun> phos- 
pba.es. sugars, nticocrystaUine odlulo... carboxym^hyl cdlulos^ hydroxyethyl eeUu- 
lose, polyvinyl pyrrolidone and die like; 



25 



30 
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b) lubrio»« such « mag««h«n -Ic -io- steamte. zino s.=a«.e. stearic ac,a. 

hytogcnatedvegctabU. oil. leucme,glycerids and sodium stcarylfim,^^^^ 

0 «.,eg«n« such as su^hes, croscarameUose. sodhun ™0.y. ccUuiosc agar. b««on,.e. 
algtaic acid. c.rt»xymelhyl cellulose, polyvinyl psnoUdone and the 1U«. 

Od.er suiUble excipicots can be *>u.d' in m. H»»«kk* of PbarmaceuttC 

.ished by .he Amedcan Pharmaceuacal Association, which is herdn inco,pon««l by «fer- 



ence. 



, A Omher aspect of the present invendo. is the use of a blood sennn » of ' '''''-•^ 
lp„siU.Tofdtepr«en.i.ventionfortheproduc«onofan.eaican>«*forthetr.«n«».^^ 

Zse or condition which c. be effected by an h»ease of cycUc adenosu» ntonophos- 
photic acid content in the brain ofdie treated subject. 

>5 Ano.he,aspec.ofd.epresentinve„ti„„is.heuseofthebio.ogicalacti«bl«ods«™^^ 
„^ca. contp^iaon of the present invention for the produchon of a nredrc^ ^ 
L in.pn.ven.en. of cogniUve «Ki/or letting sWils of the treated subject and tn .^^c^ 
„Je^ofd.elong^n.en.ory.Theuseft.h«ss for«s ind.cat.on,sba«don*..*. 
that d,e blood sennn or the phannaceutical composition of the present mvenhon u. 

20 ciease the learning abiUties of heated subjecte. 

p„rt»n.»t.. the blood sennn or U,e ph<«nacu«cal composition can be ..»1 for the 
^ Of seizures Of an, type in paracar. how.v«. fbr the treatment of ^'^"^^^ 
particular m severe epileptic forms and durmg grand mal seizures the admnustrauon of *e 
« biologicaUy active bU»d serum » of the pharmaceuSca. composition of the present mvenhon 
can prevent death that is sometimes associated with severe seizures. 

Afbrtheraspec.ofth.presentinventi«.is.he«s.ofth.bloodserumoroftheph^^ 
lIposiLofthep«senth.vend.n.brd«pn.duc.ionof.medic.m» 
30 ^proliLative diseases and apopl«cy. I. was particular surpristog th« the biologtcal ac«v. 
2Lemm or the pharmaceutical composi«on of the present h,vention did show a ma^ 
llproiiferative effect, if .es.«. on a variety of nmK.r ceU Unes ^. «. -.erelbre. appears 
«^Lbio,ogicalactf,eb,oodsennnorthephsrmac«.tioalcompositionof.hepresentmv»^ 
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diseases which are treatable accoiding to the use of the present invention are selected from the 
group consisting of malignomas of the gastrointestinal or colorectal tract, the Uver, the pan- 
creas the kidney, the bladder, the thyroid, the prostate, the endometrium, the cervrx. the 
ovar^ the uterus, the testes, the skin, the oral cavity, melanoma; dysplastic oral mucosa; mva- 

5 sive oral cancers; small cell and non-small cell lung carcinomas; mammary tumors, m particu- 
lar homione-dependent breast cancers and hormone independent breast cancers; transitional 
^d squamous cell cancers; neurological maUgnancies including neuroblastomas. gUomas. 
astrocytomas, osteosarcomas, meningiomas; soft tissue sarcomas; hemangioamas and endo- 
crinological tumors, in particular pituitary adenomas, pheochromocytomas. paraganghomas. 

10 haematological maUgnancies, in particular lymphomas and leukemia. 

' Since the anti-proUferative effect of the biological active blood semm of the present invention 
or of the pharmaceutical composition of the present invention has been first estabUshed for a 
variety of tumor cell lines it is particular suitable for the treatment of proliferative diseas^ 
15 whichcompriseceUsand/ortumortissuecomprisingcellssimilartothetumorceUli^^^ 
in thoseexperiments.Accordingly.preferredprolifertivediseases treatable vath^ 
active blood serum or the pharmaceutical composition comprising thebiological active semm 

comprise cells similar to the human T ceU lymphoma cell line Jurkat. the human B cell lym- 
phoma ceU line Raji, the human melanoma cell line Bro. the human cervical cancer cell line 
20 HeLa, the human adenocarcmoma ceU line MCF-T, the osteosarcoma ceU line Mg63. the fi- 
brosarcoma cell line HTIOSO. the neuroblastoma cell line IMR-32 and the hepatocarcinoma 
cell line HepG2. In tiiis context the term "similar cells" are cells, which have the same ongm. 
eg-T-ceU B cell or neural lineage, as the respective cell line and which carry a mutation m 
thesameorafunctionally equivalent gene and v^herein this mutation contributes to^ 
25 erativeactivityofthecell,e.g.mutationinp53.pW>.cdc2.cdk4,cyclinA.cychnB,p21 . 

c-fos c-jun, pl07. pl30 and the like; which carry the same or a functionally similar exoge- 
nousgene.e.g.humanpapiUoma vims (HPV).E6orE7,insertion into the cyclinBpromot^ 

by hepatitis B virus and the like; or which have the same chromosomal rearrangement or ab- 
normality . i.e. deletion, chromosomal multipUcity etc. 

30 

Based on d» r«u.« m »^ and m cell culfrc certdn amounts of d« biological acnve 
blood sen-m a« prcfe^d for toe tt«B»nl of *e diseases and conditions for ,»I«ch fl.e blood 
se^n and pharmaceutol conH»sMon can be employed. » is. bo««,er. »nder,U»d that de- 
pending on the respective condition as well as on the r=sp«*i.e patient to be tm«ed.,«. do- 
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peading on the severity of the disease or condition, the general health status of the patient, 
etc., different doses of the biological active blood serum or the pharmaceutical composition 
are required to elicit a therapeutic efifect The determination of the appropriate dose lies within 
the discretion of the attending physician. It is contemplated that the dosage of the biologically 
5 active blood serum in the therapeutic method of the invention should be in the range of about 
0. 1 mg to about 200 mg serum per kg body weight However, in a preferred use of the present 
invention the biologically active blood serum is administered to a subject in need thereof in an 
amount ranging from 50 to 150 mg/kg body weight, preferably ranging from 90 to 100 mg/kg 
body weight. The duration of therapy with biologically active blood serum will vary, depend- 
10 ing on the severity of the disease being treated and the condition and idiosyncratic response of 
each individual patient. 

The following examples are included to demonstrate preferred embodiments of the invention. 
It should be appreciated by those of skill in the art that the techniques disclosed in the exam- 

15 pies that follow represent techniques discovered by the inventors to function weU in the prac 
tice of the invention, and thus, can be considered preferred modes for its practise. However, 
those of skill in the art should, in Ught of the present disclosure, appreciate that many changes 
can be made in the specific embodiments that are disclosed without departing fiom the spirit 
and scope of the invention as set out in tiie appended claims. All references cited are incorpo- 

20 rated herein by reference. 

Brief Description of the Fi ff"*"*^ Drawings 

Fig. 1: Cytotoxic effect of two pharmaceutical preparations on Jurkat cells. 
25 The cytotoxic effect on the human T cell lymphoma cell line Jurkat is depicted for two differ- 
ent phamiaceutical preparations comprising biological active senrni of the invention various 
concentrations of the. The viabiUty of the Jurkat ceBs-isrifepicted on the y-axis in percentages, 
while the amount of the biological active serum is indicated on the x-axis in mg^ml. 

30 Fig. 2: Cytotoxic effect of two pharmaceutical preparations on Raji cells. 

The cytotoxic effect on tiie human B cell lymphoma cell tine Rajiis depicted for two different 
pharmaceutical preparations comprising biological active serum of die invention various con- 
centrations of the. The viability of ti»e Raji cells is depicted on die y-axis in percentages, 
while die amount of the biological active serum is indicated on the x-axis in mg/ml 
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Z ^ cfi^ on hum™ T cen .,a^hoo» ccB Bae B«, B-19 is d^ic^d for ^o 
aiffe^o. pharm^eudcl P«pamions comprising biological active scnm. of ..venuon 
5 ,,Ho„so„ncen«atfo.sof«,c.mviabiH.,of*eB»B-.9censisdcpic.«ion*cy-ax.s» 

percentages. v«e fl>e >^ of a>e biological ,eti« se™. is indicated on d» x-ax. m 

mg/ml 

Fi«4. cytotoxic efr.e.«ftwoph.rm.ce«tfcdprep«r.tiOBS on HdLacdls. 
,0 Th:c;to.oxiceffec.on.hel»n..nTce«l,n^mac.«li.= HcD.isdepic.^fer.«od.£f^- 

pba^naceuHcal prepa^tions con^s^ biological acdve sennn of the '"^'^-^ 
ooncenttaUonsof.he.tteviabiBtyof.l»Helacellsisdepic.ed«n.hey..x.s.,p^ 

«hiletheamo,mtofthebiologicalactiveaennnisi»licatedonthex-axlsinmg(ml 

,5 FtoS- Cytotoiic.fteetof.wopbarn,aceutlclprep.radonsonMCF-7..11s. 

c;totoxic effect on the hun^ T cell lymphoma ceU Bne MCF-7 is depicted fbr t«o df- 
faen. phannacertical prepamtion, comprising biological acHv. serum of the mven«on yan- 
ons concentradons of the. ^ v^biUty of the MCF-7 celU is depict«l on the ^ m p«- 
ee„t.ges.»hil..he amount of the biological active serum is hrficatedonthex-ax^mmgta^ 

20 

Fte6- Cyt«toxlceBectottwopharmaeeulicalpreparationsonlMR-32cell8. 
Th^ cytotoxic effect on the human T oeU lymphoma cell line IMR-32 is depicted fbr «vo drf- 
feren. pha.m.c««ical preparations comprising biological a«ive semm of the inven^on van- 
ous c^^entrations of the. The viability of the IMR-32 cells is depicted on the y-ax. m p«v 
25 c«.,ages.«hiletheamoun.ofthebiologicalactivesenm.isindicatedond.ex-ax.smmg/ml 

„, 7. ctot«iceB.ct«ftw.pI..rmacentlcalprepamtIonsonHT1080cells. 
Th; cytotoxic effect on the human T cell lymphoma ceU line HP 1080 is depicted for ^o d,f- 
feren. phannaceutical preparations comprising biological active serum of the mvenbon van- 
30 ous conc^ttmtion, of th. Th. viability of the HTIOSO cells is depicted on the y-ax,s m p.- 
centages.whiletheamom,tofthebi.logioa..c,ivesenmtisindicatedon.hex-ax.mmg;ml 
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Fta ». Cytotoiic eltect of two pbamiaceuUcal preparattons on HepG2 cells. 
Tta cytotoxic rffec, on the taman T cell lymphoma cell line HepG2 is depicted for l«o dif- 
fer phannaceutical prepataHon. oompristag biological active serum of the inventon van- 
^ cncentnoioos of.be. The viabiUty of the HepG2 cells is depicted on .he y-axis m per- 
cenutges. while .he »no«n, of the biological »=tiv. senm, is indicated on U.e x-axis in mg/ml 

«Bdl"air»eofth.proliferatlveactl»ityofceli»tre.ledwitbmitog.ns 

ThJ ci™ of the lymphocytes i. .as.y«l on the basis of to amoun. of DNA biosyn««sis m 
station to «» concennadon of *e mitogen proliftoati« acSvity ot The DNA biosynd»s.s 
activity is mea»«ed by d« amount of inco.por«ed radioacUvity and d»= «Md insoluble coums 
pra minute. 

Fig 10- Mitogenicactivityofthephannacologlcalcompositioii. 

Depicted is the mitogenic effect of the phannaceutical coniposition on the amount of DNA 
biosynthesis withinasubstance concentration range from 0.1 to 100.0 mg/ml. The amount of 
DNA synthesis is assessed on the basis of the amount of radioactivity incorporated mto the 
DNA. 



20 



Fig 11 • Effect of pharmacological composition on MCF-7 cells. 

Depicted is the amount of DNA synthesis in the human milk gland carcinoma ceU line MCF-7 
inrelationtothe amount ofbiological active senm. comprised in the pharmacological comp^ 



sition. 



25 



30 



Examples 
Example 1 



Metbodforoblatolngofcblcke»blo«dlreatedbyelectroshock 

For d» prepamUon of semm tan chicken, the chicken were tteated wid. an electroshock of 
n to in (elecrtcal «.l«ge 80-120 V. cirrent 0.05 A, 6e,uency 50 Hz. appUcation tm-e: 
"toAsec a, *e head). Blood w««,«. drawn ftomfteaHena cards and fcrther incubated a. 

a wmperanne of for 18-24 h in p.ly«hylene flasks. After complele retracdon of blood 
dots d» flasks w«e spun at 3.000 rpm for between 2<.30 minutes. The sen™ was separated 
ftom d« blood clou and lyophiUzed under art known conditions. The flasks wd, to lyoph.- 
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Hzed sewm we« «.ted on . RZ-IOO-M appan>ws vritt. 20-30 kGy. pretaMy a. an.«nd 25 
kGy using "C» «. . g«nn« «diaa.a souroe. The tt««ed senmi ».s sto«d at a 

of between 4-8*C for later use. 

Bvidenc f« tb. .ttmulatt-g rff«. bI»Hl «n.m .reated el«tr.sh<«k 

The below experimeoB w«e «»ri.d out uaiug mate Wi«ar «B vritt, au avemge body mass of 
28M00 g The »taals w»e randomly a.aig«d to 4 groups of 10 nos each. The first g«.up 
«3, administered with 1.0 ml of a physlologieal saU sotadon. The second group was admm«- 
tered a dose of 100 * 5.0 rngflrg body v,«ght of the blood serum of .be present invent, o„ 
within 1.0 ml solution. 30 minutes after the ir^ecSon the .«s were d«>apit.ted. I ml of a 
physiological salt solution was admtaistered to the rats of the Mrd group and the rats of the 
fourth group received biological active serum (I OO * 5 mg*8 body weight) in an amount of 
1 0 ml solution. 30 minutes after the injection the animals, which had a w«i#.t .ttad»d to 
their tail (10% of the body weight of fl» «t). were pl«!ed in a ba»n wid. water ps-Q. After 
d,e first signs of agony .he animals were removed fiom the water and decapitated. 

Tbe bnnn. hear, liver (all being organs, which are exposed to an extensive energetic strain in 
^cesses of extreme adaptetion) as well as ti,e skel«al muscles (aa m«nly effected org^ 
were taken as samples for tete analysis. The tissue samples of each rat were wdgbt. cooled 
with an i«.tonic NaCl solution and rapidly fiozen in liquid nitrogen. The complete time wtacb 
dap«d between ti« appUcation -W' and ttie final processmg of the seniles was m the 

range of between 5 to 6 minutes maximaUy. 

The «nount of adenosine triphosphoric acid, adenosine diphosphoric acid and «ieoosine mo- 
25 nophosphorio add in ti» skeletal mn^les of the raU was detennined. Nucleotides were sepa. 
,a«d by me«B of i»n«.ch«>ge chromatography on columns employing Aniomt Dowex 1. 
lb. determination of flie amomit of adenosme tnphosphoric acid, adenosine diphosphone 
add and adenorine monophosphoric «.id was canned out spec.ophok.«enically at a 256 mn 
^ (spectrophotometer M.557). The en«»r potential wasdetemuned accord,ngto to 

30 following formula 

(ATP.0.5ADF)/(ATP+ADP+AMP). 



20 
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m **mto«io. of to a™>»n. of cj»Bc »ten.sine mo«.phosphoric «,id in the brain, heart 
and «,er ws o.m«i o»t ..sing lmo«n n«Uoi«u«»nology .nal)»is wift a detection appaxaB-s 
of Amersham (Great Britain). 

The detennination of the labelled adenosine monophosphoric acid was earned out using art 
known methods employing the scintillation counter GS-8. 



10 



15 



^nous amounts of ade„o»«e triphoaphorio add. .d«.o«ne diphosphoric add a^ 
adenosine monophosphoric acid and the in«.ase of the energ, potential are app.r«« both 
«he. contparing to .hini ^«P ^ either the «»,.ro. g««.p on. or the s«»nd gr^p 
(,<0 05) as well as when comparing the fourth group with dther the control group one or Ote 
Lnd group (p<0.05) and tather when comparing the «urd and the fburth group among 
each other (p<0.05) (see also Table 1). 

Table 1 

Anron.. of .denostae .nph.sph.rie aeW. adenosine diphosphori. .dd »d .d«.o.h.. 

™..ph..ph.ru ^ and energy p..»«a. wttM^ «■« 

with and wWioutfte admtaistratton of the biological active serum 



20 





Energy poten- 


Group of rats 


Amount of nucleo 
ATPh M±m 


tides iumoi/i/K 
ADPh M±m 


"^^ 

AMPh M±m 


tial (condi- 
tional coeffi- 
cient) 


I (physiologi- 
cal salt solu- 
tion-control) 


7.55±0.19 
(7.28-7.85) 


0.95±0.12 
(0.79-1.18) 


0.25±0.08 
(0.14-0.37) 


0.917±0.080 


n=10 

n (serum) 
n=10 


7.89±0.12 
f7.65-8.02) 


1.12+0.11 
fO.93-1.27') 


0,14±0.05 
fO.08-0.25) 


0.923±0.125 


ni (physio- 
logical salt 
solution + 
swimming) 


1.34±0.08 
(1.19-1.49) 


3.56±0.17 
(3.21-3.81) 


0.78±0.07 
(0.65-0.93) . 


0.549±0.014 


n=10 

IV (serum + 
swimming) 
n=10 


4.78±0.17 
(4.35-4.95) 


2.55±0.11 
(2.36-2.72) 


0.33±0.09 
(0.19-0.48) 


0.790±0.095 
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The ^ of «le«,.in. pbosphorio ^ deten^faed during *= ac«ve penod and 30 n^a- 
.«s rfto »nld s««s b««. »f ft. (con-.! i^up 1) confl™ under d.e »>flu- 

enee of s«.n, . naxing of me ^noun. of .den«ine «ipho.phoric acid and adenos.ne d,phos- 
ph»io add oo»«s a. fte upper non. values in fte muscle tissue. »bi.e at «,e same »me to 
amount of adenosine monosphoric acid decreases. 
Thesere,u.Bc».bcin«^reWto»K=hft..fheWolo|Jcdao«v.se»md,WesU.ei„,^ 
toe energeSc po,en«d »ithin the muscle dssue. The calculation of U,e energy po»«tial con- 
firms this tendency. 

under influence of an e«reme swimming s«ss in ti» titi«l g«.»P (P*.ysiologic- sal. solu- 
tion.swin„ni.g)adecre.s.ofad=nosineBiphospborio.cid«ria«inc.e.seofti»»n^ 

adenosine diphosphoric and adenosine monophospi»ric acid i. relation «, to ccntrol group 

was detennined. - 

' under .x«eme s,ress to ra.s of to four* group (serum * swimming) to general tende»=ies 
of to changes of to amounts of adenosine triphosphoric diphosphoric ^ moncphosphonc 
add Observed in to third group remained similar, however, to amount of «i=nosm. «ph»- 
phoric «=id suyod signiScantly higher and when calculating to energy poterttal an mereas. 

20 m to energy potential of 43% (p<0.05) in comparison to to third group was obs«ved. 

A compar^ive ».dysU of to cyclic adenosine monophosphoric acid in heart and liver tissue 
„ wen a. in hmin tissue of rat, of to firs, and second group demonstrated that und« the 
fluenc. of serum increase of to amount of cyclic monophosphoric add can be det«ted m 
25 to hr«n tissue (p<0.01) while in he». and liver tissue no signified,, difference m compan- 
son to to conttol group was determined (see Table 2). 
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Table 2 

Amount of cycUc adenosine monophosphoric acid in brain, heart and liver tissue after 
the administration of biological active serum. 



Group of rats 


Amount of cycUc adenosine monophosphoric acid 

rnmol/I/e raw tissue) ^ 




brain Md:m 


heart M±m 


liver M±m 


I (physiological 
solution -con- 
trol) n=10 


3.95±0.58 
(3.32-4.55) 


3.07±0.11 
(2.98-3.32) 


2.75±0.18 
(2.47-2.99) 


n (serum) n=10 


4.58±0.23 
f4.26-4.85) 


3.26+0.16 
(-3.02-3.47) 


2.98±0.99 
r2.95-3.12) 


in (physiologi- 
cal solution + 
swimming) 
n=10 


0.82±0.13 
(0.66-1.05) 


0.49±0.17 
(0.32-0.78) 


l.01±0.07 
(0.86-1.14) 


IV (serum + 
1 swimming) 
|n=10 , 


1.58±0.13 
(1.38-1.76) 


0.83±0.14 
(0.56-0.96) 


1.27±0.08 
(1.12-1.41) 



UW« influence of extteme s«ss a significant reduction {pO.05) of fl» amount of cychc 
adenosine monophosphoric acid was obsen^ed in all tissues of rati, of «» tiurd g»«p Cphy^o- 
loglcal salt solution + swimmmg) as well as of the fomth group (serum + swinnmng). This 
10 d»!rease was, however, lessened under the influence of biologica! active serum. Accordmgly. 
the .n»«nt of adenosine monophosphoric acid in brain tissue waa 92% higher as the respec 
tive amount of the tiurd group (p<0.05), 96% higher in hear, tissue and 25.7% higher in Hver 
tissue. 

15 Consequently, the serum of the present invention treated with electroshock and rradiation 
increases the energy potential in |J.eletal muscles ^-r«s, increases the amount of cychc 
adenosine monophosphoric acid in brain tissue both during rest phases as well as under ex- 
tteme physical stress and fecilitates the increase of cyclic adenosine monophosphoric acid m 
heart and tiver tissue after physical stress of rats. 

20 
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Example 2 

Long-term memory. 

In this experiment 150 male Wistar rats were used. All rats were previously tested with a clas- 
sical "open field" test and were assigned according to the activity into three groups: active, 
5 medium activity and passive. 

For the establishment of a situation reflex rats were placed in a cylinder which was located 
within a thennostatically controlled basin. The cylinder was placed on three supports and al- 
lowed the animals to dive under the lowar edge of the cylinder to reach a platform located 
10 outside of the cylinder. 

The latent time for the first experiment as well as the latent time of the final solving of the 
task of "escaping' fiom a closed room and ftom flie water was determinable. 

1 5 When establishing the situation reflex the rats were divided into three groups: 

- "fast diver": ttiose rats, which were able to find ttie exit within the first minute 

- "slow divers": those rats which only started to look for the exit after 2 to 3 minute 

- rats, which were not willing to solve the problem within 10 minutes 

20 The biological active serum was injected into the peritoneal cavity 30 minutes prior to the 
onset of the experiment in a dose of 100 mg/kg body weight. 1 ml of a physiological salt solu- 
tion was administered to the control animals. On the next day the situation reflex behaviour 
was tested and afterwards the rats were given a 40 day pause. 

25 According to this method 120 rats - 60 control rats and* 60 rats receiving biological active 
semm - were "educated". The rats were previously assigned to three groups as another above, 
i.e. active, medium activity and passive (20 animals within each group) fiulhermore they were 
subdivided for this analysis in "fast" and "slow" divers. 

30 Results 

Some rats did not show a "diving reflex" at all (Table 3). Within the control group sbc of the 
active rats and rats of medium activity and 12 animals of the passive group did not show the 
"diving reflex" at all. On the second day this numbor remained the same for the active rats 
and for rats of medium activity, however, declined for the passive animals to 7. After 42 days 
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the same 1 1 rats of the passive group refused to dive under the edge of the cylinder (1 rat died 
during the experiment). 

For the active rats of the rats receiving biological active serum there was not a single rat that 
decUned to solve the problem on the second day. For aU the rats of medium activity three re- 
fused to solve ttie problem on the first day but nevertheless solved it at the second day and 
continued to have this capability even after 42 days. Among the passive rats of the rats receiv- 
ing serum 4 rats were not willing to solve the problem, however, at the second day this 
amount was reduced to 2 and remained constant even after 42 days. 

Table 3 

Number of rats which did not show a "diving reflex'* 



15 



Test animal 


1 dav (24 hours) 






1 


2 


42 


Active rats 
and rats of 
medium activ- 
ity 


Control 


6 


6 


6 


Serum 


3 


0 


0 


Passive rats 


Control 


12 


7 


11* 


Serum 


4 


2 


2 



* one rat died during the esperiment 



Within the group of the "fast divers" a single sermn injection within the 40 day time period of 
the experiment did not show a significant change in maintaining the situation reflex. 

For the "slow divers" there was a statistically significant capability to maintain the abiUty to 
20 quickly find an escape route ftom an extreme situation (Table 4). Thus, the time of reflex 
formation on the second day decreased in comparison to the first day for both the control 
group and the trial group. In the control group these reflexes were completely gone after 42 
days while for animals which had received an injection of biological active serum the reflex 
completely remained. In addition there was a difference in the time required for the reflex, 
25 which was 2-3.fold higher (pO.Ol) for control rats. 
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Table 4 

Influeace of blood scrum on the formation and maintenance of the situation reflex in 
"slow divere" 0«» sec.) 



Test 


1 ilav (24 hours) 




ani- 
mal 


1 1 


2 


42 








LP-1 (la- 
tency pe- 
riod) 


LP-2 


LP-1 


LP-2 


LP-l 


LP-2 


Ac- 
tive 


(Control 


125.7+25 


176J+19,6 


45.5+9.9 


59.0+8.8 


37.5+30.0 


181.5+15.5 


Serum 


111.3+39.7 


164.8+33.5 


55.3+15.6 


68.4+18.8 


3.8+29.3 


55.7+37.28 


group 

Gfou 
p of 
me- 
dium 
activ- 


Control 


144.8+21.8 


191.2+16.3 


49.6+11.2 


62+14.3 


3.8+24.0 


19.2+9.8 


Serum 


118.2+71.6 


178.6+76.8 


3.8+50.3 


77+54.1 


9.2+28.8 


54.6+39.7 


M 

Pas- 
sive 
group 


Control 


53.3+25.7 


189.6+12.6 


53+15.0 


66.6+8.0 


149.3+24.7 


196.0+11.1 


serum 


18.2+71.6 


178.6+76.8 


63.8+50.3 


77+54.1 


39.2+28.8 


54.6+39.7 



10 



During the formation and the long-term maintenance of infonnation a significant jrole is at- 
tributed to H-cholino-ceptive mechanisms. 30 animals who were taught for five days how to 
dive under a "bell" were subdivided into three groups. 

A physiological solution of zytisin (a H-cholino-ceptive antagonist of the brain) was injected 
with a dose of 1 mgAcg body weight into the peritoneal cavity 30 minutes prior to the test of 
the animals of the first group (ten rats). 

Biologically active sermn was administered in a dose of 100 mg/kg body weight to the ani- 
mals of the second group (ten rats) and 30 minutes later a zytisin solution was administered 
with a dose of 1 mg/kg body weight 

The third animal group (control - ten rats) received a 1 ml injection of a physiological salt 
20 solution. 



15 
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The complex behaviour of the animals was tested according to above-indicated method 48 
hours after the injection of the indicated substances. The biotests showed 48 hours after the 
application of zytisin a marked slowing of the "escape reaction" from the closed room namely 
a 3-fold slowing in comparison to control animals. 

5 

The administration of the serum prior to the zytisin injection not only alleviated the effect of 
this antagonist but also led to an increase in the "escape" reaction by 20% in comparison to 
the control group and the overall eflFect of the biological active serum exceeded the effect of 
the antagonist by S-fold. 

10 

Tables 

Latency period for the reaction of rats to the situation in connection with the adniinir 
stration of zytisin and biologically active serum (sec.) 



Time parameter 


Control (third group) 


Administration of 
zytisin (first group) 


Administration of 
serum + zytisin 
(second group) 


After 48 h 


13.33±0.58 


40.0±14 


8.3±5.5 






<0.05 


>0.05 








<0,05 



15 

On the basis of the results it was determined that brain H-cholino receptors play a role in the 
restoration of the "escape reaction" in connection with the modelling of a complex behaviour 
of animals and that the biological active serum prevents the establishment of attenuated learn- 
ing. 

20 

The biologically active blood serum, therefore, stimulates the formation of long-term memory 
and exhibits this effect in particular m anknals with a slowed down escape reaction from a 
closed room and out of water. Furthermore, it appears that the H-cholino-ceptive bram 
mechanisms play an important role in the mamtCTance of long-term memory and that the ef- 
25 fects of substances negatively effecting H-cholino-ceptive brain mechanisms can be antago- 
nized by the biologically active serum of the present invention. 
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Example 3 

Epilepsy , . 

It is knovm in the state of the art that camphor at a toxic dosage leads to hyperactivation of the 
motoric area of the central nervous system which in turn causes the development of tome 
5 cramps-Becauseofthiscamphorisusedbesidescorazoleinanimalmodelsforforthegenera- 

tion of cramps. Dependent on the doses of the administered camphor it is possible to cause aU 
aspects of a small and large epileptic seizure including grand mal seizures. 

m the experiments the influence of biologically active serum on the epileptic activity, which 
10 was induced by injecting camphor into the peritoneal cavity of rats was investigated. 40 male 
Wistar rats with a weight of 190-210 g v^eie used in this experiment. A solution of camphor 
oil (200/0) was injected into the peritoneal cavity in an amount of 0.25 and 0.5 ml (usmg 20 
rats). Hie semm was injected at a dosage of 1 00±5.0 mgflcg body weight (using 20 rats). 

15 The seizures were observed and assessed by experts. The foUowing parameters were assessed. 
The latency time ofthe reaction, the type of cramp reaction (tonicklonic, large and small sei- 
zures), the length of the epileptic seizure and the time intervals between them, the loss of 
normal mobiUty and the final result (death ofthe animal or the recovery from the pathological 
condition). The results are summarized in Table 6. 
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Table 6 



Effect of biologically active serum on. experimentally induced epttepsy 



Doses of cam- 
phor 



.25 



0.5 ml 



Epileptic seizures 



Control group 
(camphor) 



Occurrence of tonic 1 7'20"±10' 
cramps 

Occurrence of Womc 
cramps in the fonn of I „„ 
grand mal seizures after 1/ 

Medium amount of sei- 1 On in 6'-7' 

zures 

Length of seizures I 70'-80' 

[ Condition of Has animal 1 ^\ survived 
aftar 48 hours 



1 Occurrence of tonic | 5'40"±30' 
I cramps 

i Occurrence of klonic 
i cramps in the forai «>fl 
I grand mal seizures after » 

[Medium amount of sei-|Ctaein5* 
zures 

I Length of seizures I 90"-120" 

I Condition of the animal 6o% died 
after 48 hours 



Test group (cam- 
phor+senmi in a 
dosage of 100 
ms/kg) 



5'30"±15" 



8*45""±28" 
Onein8'-9' 

15"-20" 
All survived 



5'00"-32" 



8'40" 
One in 7' 

25"-30" 
All survived 



10 



nxe biological active serum at a dosage of 100 mgflcg was administered in the latency penod 
of epileptic seizures caused by injection of camphor decreased all signs of the seizure activity: 
the latency time of the seizme activity was increased, the klonic cramps are less severe and 
without loss of nomial mobility and additionally the serum treated with electroshock pre- 
vented animals in the model of severe epUepsies fiom^ (all animals survived the admmi- 
stration of 0.5 ml of a 20% camphor solution). 



Example 4 

Effect of the blood serum of the present invention on human cell proliferation. 

The blood serum of the present invention is a lyophilized chicken blood treated with electro- 
15 shock of grade n to in and -y-radiation. The biological active serum was used in two fomiula- 
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tions types: © serum resuspended in water at a concentration of 100 mg/ml (trial fraction 1) 
and (ii) the supernatant of the suspension of 100 mg^l biological active serum in water after 
three minute of centrifugation of the suspension at 10.000 x g (trial fraction 2). 

5 Cell culture 

The cells of the Jurkat and Raji cell line as weU as lymphocytes of the human penpheral 

blood were cultured in plastic tissue culture plates (Nunc or Falcon) in 1640.RPMI medimn 
• (Sigma) containing 10% fetal calf serum (FCS. Gibco). 100 units/ml penicUin and 100 |ig/ml 

streptomycin at a iempetature of 37«>C. at 5% CO2 content and 95% humidity. The ceU lines 
10 Bro. HeLa. MCF-7. Mg63. HT1080, IMR-32 as well as HepC52 were cultivated as above, 

however, using DMEM medium (Sigma) instead of 1640-RPMI medium 

I 

Isolating of mononuclear leucocytes (ML) according to the method of Boyum 

Mononuclear leucocytes were isolated according to the method described by Boyum A. (Iso- 
V5 lation of mononuclear cells and granulocytes from human blood, 1968. CaruL J. Lab. Clin. 
Invest., 120 (97): 9-18). 

15 ml FicoU-pack-solution was placed in each of two conical test tubes (Falcon) and subse- 
. quently 25 ml of blood two fold diluted in phosphate-bufferd saline (PBS) was applied to the 
20 FicoU. Then the test tubes were spun at 400 x g and 20*C for 30 minutes in a Baket-Rotor. 
The upper phase comprising plasma was not used. 

The mononuclear leucocytes (ML) which concentrated at the interface between plasma and 
separation medium were caiefuUy sucked off with a pipette and collected in a centri&ge tube. 

25 Thereafter the cells were washed twice with PBS by spimiing the ceUs at 250 x g for 10 min- 
utes and eventually suspending them in culture medium. This fraction comprised between 10- 
30% monocytes and 80-90% lymphocytes which are m the fi>llowing termed "lymphocytes". 
One part of the lymphocytes was used for studying the mitogenic activity of the biological 
active serum of the present invention and another to study proliferation. For this purpose phy- 

30 tohemaglutinine was added at a concentration of 20 mg/ml to cell suspension. 

Evaluation of the amount of desoxyrlbonudeic acid synthesis (DNA) in cells 

To evaluate the synthesis of DNA ^-thymidin was added to the cells and the acid insoluble 
fraction was evaluated for incorporated counts. Briefly, lymphocytes were incubated in 96 
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well plates with 200 nl medium comprising between 200 to 800 x 10^ ceUs, To each well dif- 
ferent concentration of the biological active serum of the present invention was added. ^- 
thymidin (1 nCiAVell. 40 mCi/mmolA) was added two hours prior to tennination of the incu- 
bation. For the radiometric assay the cells were harvested on filters with an automatic device 
5 for cell harvesting. Hie acid soluble products were washed away witii 5% trifluor acetic acid 
(H2O) and the radioactivity of the substances retained was measured with a scintimeter. The 
amount of DMA biosynthesis was measured in counts/min. 

Determination of ceU survival after incubation with different substances using the MTT- 

10 test . , 1 

The MTT-test was carried out as described by Mosmann T. (Papid colorunetnc assay for cel- 
lular growth and survival: appUcation to proliferation and cytotoxicity assays (1983) J. Immu- 
ml. Meth. 65: 55-63). 



15 



20 



25 



30 



To carry out the test cells were collected in the log. phase (adherent cells were collected when 
they filled about half of the tissue culture plate). They were placed into growth media in a 
Gorjaew-chamber, counted and subsequently resuspended in medium at a concentration of 
50-100 X lO'/mi. The ceU solutions were placed into the 96 well plates after the addition of 
the various concentrations of tiie trial fractions in a total amount of 100 ^1. For counting of 
viable cells 50 ^1 of a solution of 3-4,5-dimettxyl thiazole-2-yl)-2.5 diphenyl tetrazolitmi bro- 
nnde (MTT) in cultine medium was added to each of the different 96 well plates after temu- 
nation of incubation. For fixe preparation of tiie MTT solution 1 ml MTT stock solution was 
mixed witii 4 ml culture medium. The preparation of the MTT stock solution was earned out 
by the dissolving MTT in PBS (PBS comprises 0.01 ramol/1 sodium phosphate buffer, pH 7.4. 
with 0.15 mmolA NaCl) at a concentration of 5 mg MTT/ml followed by filtration through a 
filter witii a pore size of 0.45 jim. The stock solution was stored at +40C for up to one month. 
After addition of tiie MTI solution tiie tissue cultinre plates were fiulher incubated for 4 hours 
in tiie incubator under identical conditions. As a next step culture medium was removed by 
suction with a pump and 150 ,xl dimettiyl sulfoxide (DMSO) were added to each well to dis- 
solve blue fomiazan crystals, which had formed, and tiie optical density of tiie solution m 
each well was detected witii a multichamiel spectrophotometer witii a microplate reader at a 
wave lengtti of 540 mn (Labsystem). The viability of tiie cells in relation to tiie concentiration 
of tiie added trial fraction 1 and 2. respectively, is indicated in pert:entages of survival of con- 
trol cells. The data was processed witti tiie computer software "Origin". 
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Results and discussion 

The results are depicted on Fig. 1-8. From these results the following can be derived: a high 
concentration of the biological active serum of the present invention (2.5-20 mg/ml) had an 
inhibiting effect on all cell lines, however, the reaction of cells from different tissue types to 
trial fraction 1 and 2, respectively, is different The ICso dose (concentration of the substance 
which leads to 50% inhibition of the ceUs) is substantiaUy different among the cell Unes rang- 
ing from 2.2 (Jurkat) to > 20 mg/ml (Mg63) for trial substance 1 and from 3.6 Oymphocytes 
of the peripheral blood) to > 20 mg/ml (Mg63 and HeLa) for the soluble fraction of the blood 
serum of the present invention (trial fraction 2). For all cell lines the toxicity of the starting 
substance (trial fraction l) was above the toxicity of the soluble substance (trial fraction 2). 
However, it should be mentioned that the toxicity observed for the individual cell lines was 
almost identical for both trial fractions (Mg63, Rajii, lymphocytes of the peripheral blood) 
and also for the others (Jurkat, MCG-7, IMR-32) again there were 2-3-fold differences in the 
ICso. The sensitivity of the cells to the trial fractions in comparison to the common cancer 
agent doxombicin is depicted in Table 7. 
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Table 7 



Sensitivity of the cell lines tested against doxorubicin 



Cell line 


ICso, nunol/ml 


Jurkat 


100 


Raji 


20 


BroB-19 


-** 


HeLa 


400 


MCF-7 


150 


Mg63 


_♦* 


HT1080 


_** 


IMR-32 


4 


HepG2 


100 


Lymphocytes of the peripheral blood 


40 



5 Comments: 

■ *-mmol/l = 0.58mg/ml 

** - the sensitivity against doxorubicin was not tested. 

In addition it was observed that in a concentration range from 0.3 to 3 mg/ml depending on 
10 the cell line and the form of the substance (i.e. trial fraction 1 or trial fraction 2) the agent had 
a stimulating effect on some cells. A stimulating effect of the serum of the present invention 
was observed for Jurkat, Raji, Bro B-19, Mg63, HT1080 and HepG2 cells. The stimulating 
effect was insignificant, (10, 20, 40%) but present for both forms of the test substance. No 
stimulation was observed for cells of the ceU line HeLa, MCF-7, JMR-32 and for lympho- 
15 cytes of the peripheral blood. The stimulating effect of the test substance in its first form was 
observable at a much lower concentration as with fte soluble fraction (trial fraction 2). Possi- 
bly the reason for this stimulation is not the stimulation of proliferation as such but rather an 
increase of the respiration of the cells which would also be detectable with the MTT method 
used for evaluating the viabiUty of cells. The question of whether the observed stimulatory 
20 effect was due to a stnnulation of proliferation or due to an increase in respiration required 
some frirdier study. 
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When studying the interaction between different substances with inunune competent cells in 
general at least two questions have to be discussed: 

1 Does a test substance have a mitogenic activity. i.e. does it have an abiUty to 
stimulate lymphocyte proliferation (in this case the increase of the amount of the 
substance usually leads to an increase of the DNA biosynthesis of the lymphocytes 
which can be evaluated by the incorporation of ^-thymidin)? 

2 Does a test substance have a toxic effect (this question is usually determined by the 
inhibition of lymphocyte proliferation as assayed by the amount of incorporated 
^H-thymidin or using vital dyes of the MTT-type on lymphocytes which were pre- 
viously stimulated with mitogens)? 

Furthermore, it has to be mentioned that non activated lymphocytes do not proliferate in cul- 
ture and that the amount of proliferation only increases with increasing amounts of mitogens 
15 addedtotheculti,remedium.ThisisreflectedintheincreaseinradioactivlylabelledDNA. . 

The effect of mitogens on lymphocytes in relation to the administered doses cam be depicted 
by a so catted "bell curve" (see Fig. 9). The furst section of the beU curve reflects the range of 
the mitogen concentration wherein an increase of mitogen leads to an increase of proliferation 
20 (as measured by DNA biosynthesis) and wherein, therefore, direct relation between mitogen 
concentration and proUferation exists. The second section of the curve (2) shows a saturaUon 
effect wherein a further increase of the mitogen concentration does not lead to a further m- 
crease of proUferation. i.e. the mitogen has already elicited its maximal effect. A cytotoxic 
activity is not yet observed.' Section (3) shows the-range of tixe mitogen concentration wherem 
25 the mitogai exerts an increasingly cytotoxic effect on the lymphocytes. 

The assessment of the mitogenic activity of the trial fractions 1 and 2 was carried out in two 
experiments: 

30 1 The subject matter of this experiment was the detemiination of the effect of the 
trial fractions on non-activated lymphocytes of human peripheral blood. To tins 
end the correlation of tiie proliferative activity (i.e. the effect) with the adminis- 
tered doses was deterniined. 
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2 The subject matter of this experiment was the determination of the effect of the 
trial substance on the amount of DNA synthesis of lymphocytes activated by phy- 
tohemaglotinin (FHA 20 »ig/ml) in a second phase. 

When examming the substance no mitogenic activity was observed, i.e. within a substance 
concentration range of 0.1-100 mgM no stimulation of DNA biosynthesis of lymphocytes of 
the peripheral blood was observed (Fig. 10). 

Upon increase of the dose of the trial fiactions the number of lymphocytes of the peripheral 
blood did not change significantly. When assessing the effect of the trial fractions on 
lyniphocytes. which had been subsequently activated with 20 mg/ml FHA. an inhibition of 
activated lymphocytes by the trial fractions was observed. 

Within the experiments it was determined tiiat trial fractions mhibited DNA biosynthesis of 
15 the stimulated lymphocytes at a concentration of 0.3 mg/ml (Fig. 11). However, tiie mecha- 
nism of action still needs to be determined. Further experiments to elucidate tiie cytostatic and 
Oie cytotoxic effect are therefore important. 

To determine how the results obtained in cell culture relate to the treatment of hmnan subjects 
it is important to detemiine the substance concentration in different organs or tissues m am- 
mal experiments. In this context it is important to investigate which different concentrations 
of tixe biologicaUy active serum of tiie present invention is capable to influence DNA synthe- 
sis in organs that are involved in tiie lymphpgenesis. Thus, it is important to detemmie the 
concentration of the biological active serum in particular in bone marrow, spleen and tiiymus 
25 of fhe mouse. 

Apart from lymphocytes the cytotoxic activity of tiie sarum of the present invention was also 
investigated using cells of the human milk gland carcinoma cell line MCF-7 that were spread 
into a monocellular layer. Because of contact inhibition no proUferation was observed for the 
cells, m such a model the toxic effect of a substance can be determined. i.e. it is possible to 
differentiate the cytotoxic effect from tiie cytostatic effect. When using tins model it was de- 
termined ti^at tiie semm of the present invention had a cytotoxic effect in a concentration of 
2 5 mg/ml independent of the fact of whettier tiie insoluble fraction of the semm of the pre- 
sent invention was removed or not. i.e. independent of whether trial fraction 1 or 2 was used. 



20 



30 
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It is notable ttiat the toxic effect is markedly decreased when incubating the senim of the pie- 
sent invention with proliferating cells which potentially is connected with the fact that the 
effect was measured 24 hours after administration and not 72 hours after administration as 
was the case for proliferating cells (a prolonged incubation of monolayer ceUs can lead to 
S death of control cells). 

•ae above results show that the biologically active serum of the present invention has both 
cytostatic effects and a cytotoxic activity. The cytotoxic activity was. however, less pm- 
nounced as the combined cytotoxic and cytostatic activity albeit it was observed at the same 
10 concentration. 

Taken together, blood senmi ftom animals treated with electroshock of grade H-in and the 
subsequently prepared biological active substance leads to a 10-40% increase proliferation of 
the human cell lines Jurkat, Raji. Bro B-19, Mg63, HIIOSO und HepG2. if compared to a 

15 control group. In HeLa. MCF-7. JMR-32 and lymphocytes of the peripheral blood the bio- 
logically active serum of the present invention exhibited a significant inhibition of proUfera- 
tion of all tested human cancer cell lines at higher dosages (2.5-20 mg/ml). The sensitivity of 
the cells towards the biological active serum of the present invention is much stronger than 
the sensitivity against the widely used anti-cancer agent doxorubicin. Furthermore, when us- 

20 ing the DNA biosyntfiesis as assessed by ^H-thymidin incorporation as a marker the substance 
of the present invention has both a cytostatic and a cytotoxic effect. 
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Claims 

1. Method forproducing a biological active blood serum comprising the steps of: 

e) electrostimulation of a non-human animal 

f) withdrawal of blood from said animal, 

g) isolation of sorum from said blood, and 

h) gamma irradiation of said serum. 

2. Method according to claim 1, wherein the non-human animal is selected from the 
group consisting of mammals and birds. 

3. Method according to claim 2, wherein the bird is selected from the group consisting of 
chicken, dug, goose, ostrich, and quail. 

4. Method according to any one of claims 1 to 3, wherein in step a) the head, the neck, 
the body and/or one or more limbs, preferably the head is (are) electro stimulated. 

5. Method according to any one of claims 1 to 4, wherein the electro stimulation is car- 
ried out for a time period of between 1 and 60 seconds, preferably between 1 and 30 
seconds, and more preferably between 2 and 10 seconds. 

6. Method according to any one of claims 1 to 5, wherein the electro stimulation is car- 
ried out with a voltage in the range of between 50 V and 150 V, preferably 80 V to 
120 V, and more prefarably between 110 V and 120 V. 

7. Method according to any one of claims 1 to 6. wherein the electro stimulation is car- 
ried out with a current in the range of between 0.01 A and 0.4 A, preferably between 
0.02 A and 0.1 A, and more preferably between 0.04 A and 0.06 A. 

8. Method according to any one of claims 1 to 7. wherein Ihe electro stimulation is car- 
ried out with a frequency in the range of between 10 and 200 Hz. preferably in the 
range of between 20 to 100 Hz and more preferably in the range of between 45 to 55 
Hz. 
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9 Method according to any one of claims 1 to 8. wherein said gamma irradiation is ad- 
ministered with an adsorbed radiation dose of between 15 to 35 kGy. preferably of be- 
tweCT20and30kGy. 

S„„iss.l«to.ft«na>=8«.upco.isi*«of"C,'"Cs."Cu."Ga.'"L.'«lr. "^c 
and"*rm. 

11. Method according to any one of clahns 1 to 10. wherein the method fiirther comprises 
the step of incubating said blood prior to step c) 

. 12. Method according to any one of claims 1 to 1 1 . wherein the method further comprises 
the step of lyophilization of said serum prior to step d). 

13. Method according to any one of claims 1 to 11. wherein said blood is arterial and/or 
venous blood. 

14. Blood serum producible according to a method according to any one of claims 1 to 13. 

15 Pharmaceutical composition comprising a blood serum according to claim 14 and one 
or more pharmaceutically acceptable diluents; carriers; excipients. includmg fillers, 
binders, lubricants, glidants, dismtegrants, adsorbents; and/or preservatives. 

16 Pharmaceutical composition according to claim 15. wherein the composition is formu- 
lated as a syrup, an infosion or injection solution, a tablet, a capsule, a capslet. loz- 
enge, a liposome, a suppository, a plaster, a band-aid. a retard capsule, a powder, or a 
slow release formulation. 

17. Pharmaceutical composition according to claim 15 or 16. wherein the diluent is water, 
a buffer, a buffered salt solution or a salt solution. 

18. Pharmaceutical composition accordmg to claims 15 to 17. wherdn the carrier is se- 
lected from the group consisting ofcocoabutter and vitebesole. 
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,9 US. of . blood senm. ««»rding U. cton 14 or of . phannaoeutW compostaon ac- 
„,rfing to an, one of claims 15 to J8 fcr to prodaction of a medicament for the 
tt^tmen. of . disease or condition, which can he affected by an increase of cycUc 
«ta«sine monophospWc acid contents in the bram of the subject requinng treat- 



meat. 



20 use of a h1o«l ser^n acco«ling to claim 14 or of a ph«m»>eatical con^osiUon ac 
■ cording to claims any «« of 15 to 18 S.r the production of a medicament for the .m- 
provement of cognitive and/or learning ddUs in particular improv«ne« of the long 



term memory. 



21 Use of a blood serum according to claim 14 or of a pbannaceutical composition ^ 

■ cording to any one of claims 15 to 18 for the production of . medicam^t for the 
treatment of seizures, in particular epileptic seizmes. 

22 use of a blood senm, according to claim 14 or of a pharmaceutical composition «- 

■ cotdmg to any one of claims 15 to 18 for the production of a medicament for the 
treauient of ptoliferativo diseases and apoplexy. 

23 use ««..ding to cWm 22, «herein the proliferative disease is selected flom the gtoup 

■ consisting of maUgnomas of the gast«intestinal or colorectal tract, the liver, d« pan- 
c^ the kidney, «» bladd«, the thyroid, the prostate, the endometrium. tt» c«v«. 

ovary, the uterus. i« testes, the skin, the oral cavity, melanoma; dysplashc oral 
^ im^sive oral cancers; smaU ceU and non-smaU cell lung carcinomas; matn- 
mary tmnors. in particular honnone-dq«ndent breast cancers and hom>one mdepend- 
breast cancers; transitional and squamous ceB cancers; neurological malig„ana« 
tachding neuroblastomas. gUomas, astrocytomas, osteosarcomas, meningiomas; soil 
dssue sarcomas; hem«.»oamas mi e»iocinological tumors, in particular pi«..tary 
atou^nas. pheoctoomocytomas. paragangliomas, haematological maagaanctcs , m 
particular lymphomas and leukemia. 

24 Use according to claim 22. wherein the pn,lifer«ive disease comp.i«s eelU simil^ to 
■ the human T cell lymphoma ceU line Jurkat. the human B ceU lymphoma cell Ime Ra,. 
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the human melanoma cell line Bro. the human cervical cancer cell line HeLa. the hu- 
man adenocarcinoma cell line MCF-7, the osteosarcoma cell line Mg63. the fibrosar- 
coma ceU Une HT1080. the neuroblastoma ceU Une IMR-32 and the hepatocarcinoma 
cell line HepG2. 

25. Use according to claims 19 to 24. wherein the medicament is administered to a subject 
in need of treatment in an amount ranging fiom 50 to 150 mg/kg body weight, pref- 
erably ranging fiom 90 to 100 mg/kg body weight 
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Summary 

The present invention relates to a method for preparing a blood serum product, the blood se- 
rum product and a pharmaceutical composition comprising said blood serum product as well 
as uses thereof in the treatment of various diseases and conditions, including epileptic seizures 
and apoplexy- 
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